Because the microtubules are considered independent of each other, we seek the radial density S(r) of the crossing points (Eq. (9) of the main text) over the shell between r and r+dr on a sphere (O, r) (Suppl. Fig. 1 ). It may be calculated as the probability Q(r) of finding a point belonging to an MT curve anywhere in the shell, multiplied by the probability of finding a crossing partner inside a sphere (Θ, σ) of radius σ centered on the surface at r. The latter probability is equal to where the integral is taken over the volume V(σ) of the second sphere. Because the density field Q/ (4πr) has the only gradient in the radial direction, one-dimensional integration weighted with the cross-section area A (Suppl. Fig. 1, black dotted line) can be applied. A is an area of a cap on the sphere (O, ξ) limited by the plane (Suppl. Fig. 1 , black straight line) defined by its cross-section with (Θ, σ): A = 2πξ(ξ -r0). Position r0 = (ξ 2 -σ 2 + r 2 )/(2r) of the plane can be found by solving equations for the two spheres. From this, Eq. (9) of the main text follows.
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